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ABSTRACT 
 
Germination characteristics studies of seeds of three local species in Burkina Faso namely Parinari 
curatellifolia, Vitex doniana and Zanthoxylum zanthoxyloides have been carried out. The aim of this 
study was to carry out the appropriate pre-treatment and temperature which give the best 
percentage of seed germination for these three locales species. For that the seed were placed in 
different temperature 15°C; 20°C; 25°C; 30°C; 35°C and 19 pre-treatment from Soaking in water x 
hours; Scalding, Cooking x minute, Soaking of sulfuric acid x minute, scarification and decorticating 
were applied for all seeds used for this study‘s. For temperature test, only Parinaria curatelifolia 
seeds are germinated at 35°C with 13%. Sulphuric acid pre-treatments during 60 mn for Vitex 
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doniana seeds and 5 mn for Zanthoxylum zanthoxyloides seeds gave the highest germination 
percentages in the laboratory, respectively 40% and 62%. None of the numerous pre-treatments 
applied to the seeds of Parinari curatellifolia, led to successful germination. While, for Vitex doniana 
and Zanthoxylum zanthoxyloides seeds we can conclude that their seeds are dealing with a physical 
dormancy that is overcome by chemical scarification, seeds of Parinari curatellifolia have a deeper 
dormancy, which may be physiological or combined (physical and physiological). 
 
 
Keywords: Germination; Parinari curatellifolia; Vitex doniana; Zanthoxylum zanthoxyloides.   
 
1. INTRODUCTION 
 
Conservation of plant resources in general and 
woody species in particular, for sustainable 
development and poverty alleviation, continues 
to be a concern for decision makers and local 
populations in Burkina Faso [1]. For several 
decades, Burkina Faso, like other Sahelian 
countries, has been experiencing a gradual 
degradation of its natural ecosystems. This 
degradation due to the vagaries of climate is 
increased by exponential growth  of  population 
whose needs are increasingly increasing and 
diversified [2]. Natural resources, overexploited, 
then become scarce, which shows among other 
things the interest of the forest and the tree for 
humanity. 
 
Large-scale planting, domestication of local 
species, management and conservation of 
natural forests, adherence to national and 
international programs and conventions for 
biodiversity conservation etc., are all actions that 
Burkina Faso, like other Sahelian countries, 
leads to overcome adversity of nature. However, 
it must be recognized that plantations and 
domestication of local species are confronted 
with sociocultural constraints and insufficient of 
scientific knowledge about the ecology of 
regeneration of indigenous species [3]. In 
Burkina Faso, most plantations are based on 
seedlings grown in nurseries [4]. In addition, 90% 
of artificial woodlots in Burkina Faso (BF) are 
generally based on forest trees seeds used 
either as direct seedlings or as silvicultural plants 
[5]. The success of reforestation based on  given 
seed requires a good knowledge of physiology of 
plant material used. In addition, a good 
knowledge of seed biology, physiology, 
constraints on germination and conservation are 
an essential prerequisite for rational, sustainable 
use and enhanced valorisation of local species 
[6]. 
 
Parinari curatellifolia, Vitex doniana, and 
Zanthoxylum zanthoxyloides are endangered 
species. These threats are inherent in their 
multiple uses. Indeed, these species are used in 
several areas including food, handicrafts and 
traditional medicine. The roots, barks (stem and 
root) and leaves are used in the curative 
treatment of gastric diseases, hemorrhoids, 
rheumatism, sickle cell anemia, malaria, 
gonorrhea, hernias, dental caries, panaris, 
Snakes bites, etc. The bark of Zanthoxylum 
zanthoxyloides would be an excellent 
vasodilator. The therapeutic properties of the 
plant are due to the richness of the latter in 
highly diversified molecules (flavonoids, 
saponosides, coumarins, nitrogen bases, 
alkaloids, tripterpenoids etc [7]. 
 
The fruits of Vitex doniana and Parinari 
curatillifolia are edible and are locally marketed 
[8]. Young leaves of Vitex doniana are used as 
vegetables during the lean season [9]. The 
leaves, roots, bark of Parinari curatellifolia and 
Vitex doniana are used in traditional medicine 
[10,11,12,13]. Parinari curarellifolia in particular 
would seem to have extraordinary socio-
economic interests [14]. Indeed, according to 
Hiene and Eckman cited by [15] the pulp of 
Parinari curatellifolia is edible and can be 
processed into jam while oil extracted from 
oilseeds is used in many sectors of economy 
(soap, cosmetics, ink, painting ...). Parinari 
curatellifolia and Vitex doniana , in addition to the 
edibility of its fruit, are a "highly" agroforestry 
species [15,16,17]. These species contribute                 
to the fertilization of soils and the production               
of timber and firewood. Burkina Faso will have 
"an inestimable lack has won" if no study is 
oriented in the domestication of these plants [15]. 
This domestication necessarily involves 
knowledge of the biology of  seeds of these 
species. 
 
As such, there are no stands of Vitex doniana 
and Zanthoxylum zanthoxyloides, except for 
clusters of a few feet per location and in some 
(specific) regions of the country. These species, 
which breed mainly by the seeds, are therefore 
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threatened with extinction. In addition, very little 
information is available on the seeds of these 
species. The work of Sanon et al. [18] on 
Parinari curatellifolia and Zanthoxylum 
zanthoxyloides showed that the initial 
germination rates of 0% and 2% respectively are 
essentially due to problems of dormancy and / or 
seed immaturity. 
 
The purpose of this study is to determine the 
characteristic of germination of these species. 
 
But specifically it was to determine the 
appropriate temperature and pre-treatment to be 
applied in order to obtain the best germination 
rate of seeds. Hypothesis were, fruit maturity and 
temperature have an impact of seed germination 
and there is an appropriate pre-treatment for 
each trees species seeds.   
 
2. MATERIELS AND METHODS 
 
2.1 Materials  
 
The seeds of all the three specices have been 
used for the study’s purpose (Plates 1, 2, 3). 
 
2.2 Methods 
 
2.2.1 Germination test 
 
The germination tests were done in the 
laboratory of National Trees Seeds Centre 
Ouagadougou (CNSF). Seedlings were carried 
out on screened, sterilized and moistened river 
sand. For each trial, the number of repetitions 
and the number of seeds per replication varied 
according to species. For both Parinari 
curatellifolia and Vitex doniana, two (2) 
  
 
Photo 1. Brown and hard green fruits 
(immature stage) 
 
 
Photo 2. Oranges harvested (mature stage) 
 
  
 
Photo 3. Fruit brown picked (mature stage) 
 
 
Photo 4. Seeds from fruits in the mature stage 
 
Plate 1. Photos of fruits of Parinari curatellifolia harvested at different stages of maturity and 
seeds extracted from mature fruits 
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Photo 5. Green fruits (immature stage) 
 
Photo 6. Green yellow fruits (intermediate 
stage) 
 
  
 
Photo 7. Black fruits (mature stage) 
 
Photo 8. Seeds extracted from mature fruit 
 
Plate 2. Photos of the fruits of the different stages of maturity of Vitex doniana harvested and 
seeds of the species 
 
repetitions of twenty five (25) seeds were used 
for each trial while for Zanthoxylum 
zanthoxyloides two (2) repetitions of fifty (50) 
seeds were used for each trial. After seeding the 
seed boxes have been hermetically sealed to 
maintain sufficient moisture for germination. They 
were then placed on the germination benches 
under the ambient conditions of the CNSF 
laboratory where the temperature varies between 
25 and 30°C. 
 
Germination Survey were conducted each two 
days. The mean duration of each trial was 6 
months for Parinari curatellifolia and Vitex 
doniana, and 2 months for Zanthoxylum 
zanthoxyloides. At the end of each germination 
test, all non-germinated seeds were 
systematically dissected to determine the 
number of: rotten / moldy seeds; hard and / or 
soaked seeds; empty seeds; infested seeds. 
These data were taken into account for the 
calculation of germination percentage of the 
sample tested. 
 
2.2.2 Determination of seed germination 
characteristics and conditions 
 
2.2.2.1 Effect of temperature on germination 
 
The objective of this part of the study was to 
determine the optimum temperature which allows 
a good germination (rapid and homogeneous 
emergence) of the seeds of each of these three 
species. Thus, for all three species, germination 
tests were performed in incubators set at 
different temperatures (15, 25, 30 and 35°C).  
The boxes containing the seedlings were 
wrapped in transparent plastic bags to avoid 
contamination before being placed at different 
germination temperatures (photo 13). Three 
repetitions of ten seeds (3 x 10 seeds) were 
used for all tests. Only seeds from mature fruits 
of each species were used. 
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Photo 9. Green fruits (immature stage) 
 
 
Photo 10. Fruits red green (intermediate 
stage) 
 
  
 
Photo 11. Red fruits (mature stage) 
 
Photo 12. Seeds from mature fruit 
 
Plate 3. Photos of fruits of different stages of maturity of Zanthoxylum zanthoxyloides 
harvested and seeds of the species after preparation 
 
Table 1. List of pre-treatments applied by species 
 
Pretreatment  Parinari curatellifolia Vitex doniana Zanthoxylum zanthoxyloides 
None/Witnesses x x x 
TE24H x x x 
TE48H x x x 
TE96H x - - 
Eb+TE 24H x x   x 
Eb + TE 48H x x x 
C1mn + TE 24H x x x 
C5mn + TE 24H x x x 
C10mn +TE 24H x x x 
TA1mn +TE 24H x x x 
TA5mn +TE24H x x x 
TA10mn +TE24H x x x 
TA30mn + TE24H x x x 
TA60mn +TE24H x x x 
TA120mn +TE24H x - - 
TA5H+TE24H x - - 
TA24H +TE72H x - - 
scarification x x x 
Decorticating - x - 
 TExH: Soaking in water x hours 
 Eb: Scalding 
 Cxmn: Cooking x minute (s) 
 TAxmn: Soaking with sulfuric acid x minute (s) 
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Photo 13. View of seed germination tests of 
Zanthoxylum zanthoxyloides in an adjustable 
temperature incubator 
 
2.2.2.2 Comparative pretreatment tests 
 
Pretreatment is by definition the treatment (s) 
carried out before, during or after storage,            
which allows the elimination of seed dormancy 
[19]. 
 
The seed of Parinari curatellifolia as well as that 
of Vitex doniana is surrounded by a strongly 
sclerified hard endocarp. One can already 
suspect that they have a tegumentary dormancy. 
As regards the seed of Zanthoxylum 
zanthoxyloides, which is relatively small but oily 
in size. Its high oil content could have a negative 
effect on seed imbibition. The objective of 
comparative pretreatment trials is to determine 
the most efficient treatment to apply to the seeds 
of these three species in order to accelerate            
and improve germination and to obtain a 
homogeneous seedling emergence. The 
pretreatment tests were carried out on the seed 
lots from the mature fruits of each species. 
Particular attention was paid to the pretreatment 
parameters, ie the duration of the pretreatment, 
the amount of acid used (1/3 of the seed 
volume), the way in which the seeds are stirred 
 
  
 
Photo 14. Scarification of P. 
curatelifolia nuts in pruning 
shears 
 
Photo 15. Scarification of P. 
curatelifolia nuts with ax and 
hammer 
 
 
Photo 16. Scalded of P. 
curatelifolia nuts 
  
 
Photo 17. Scarifying Z. 
zanthoxyloides seeds to the 
electric burner 
 
Photo 18. Decorticating of V. 
doniana nuts 
 
Photo 19. Fully Shelled V. 
doniana Seeds 
 
Plate 4. Photos of scarification and husking sessions of P. curatellifolia, V. doniana and  
Z. zanthoxyloides seeds 
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in the acid in order to make testing more reliable. 
The thus pretreated seeds were sown due to 
three replicates of ten seeds per pretreatment for 
Vitex doniana and Parinari curatellifolia; Three 
repetitions of twenty-five (25) seeds for 
Zanthoxylum zanthoxyloides. The pretreatments 
were chosen taking into account the structure of 
the seed coat, and therefore according to the 
species. Table 1 lists the pretreatments used for 
each species. 
 
In addition to the pretreatments indicated in 
Table 1, the seeds of Vitex doniana were fully 
husked and germinated in the sand and on the 
agar. Also, for Zanthoxylum zanthoxyloides, 
laboratory germination tests were duplicated in 
nursery tests for all pretreatments applied. 
 
3. RESULTS AND DISCUSSION 
 
3.1 Temperature Effect on Seeds 
Germination  
 
For the three-species considered, this study was 
carried out on seeds from ripe fruit. Five (5) 
germination temperatures were tested: 15, 20, 
25, 30 and 35°C. To achieve these germination 
temperatures, adjustable temperature incubators 
were used. The results are shown in Table 2. It is 
important to note that no pretreatment has been 
applied to the seed of the different species prior 
to planting. 
 
For all the temperatures tested and for all 
species studied, only the seeds of Parinari 
curatellifolia germinated at 35°C. Out of a total of 
30 seeds sown, four seeds germinated after 5 
months 25 days of sowing, giving a germination 
percentage of 13.33%. For Vitex doniana and 
Zanthoxylum zanthoxyloides, the absence of 
germination does not necessarily mean that 
these temperatures do not correspond to the 
optimal germination temperatures of these 
species, as these two species apparently show 
dormancy. It would be appropriate, from our point 
of view, to first raise this dormancy in order to 
better appreciate the effect of temperature on the 
germination of the seeds. 
 
It is recalled that neither fresh nor dried seeds of 
Parinari curatellifolia germinated during the study 
of dessiccation tolerance of seed of the species. 
The germination rate obtained at 35°C. (Photo 
20), even if it remains low, suggests the probable 
optimal temperature of seed germination of this 
species, which may be different from that of 20-
30°C generally obtained for the germination of 
seeds of tropical trees [20,21,1]. Given that we 
have not tested germination temperatures above 
35°C, it is very difficult to conclude that the 
optimum germination temperature of the seeds of 
Parinari curatellifolia is 35°C. Nevertheless this 
result would not be free from suspicion about the 
presence of a physiological dormancy in the 
seed of this species which is raised by the humid 
heat. 
 
 
 
Photo 20. Young shoots of Parinari 
curatellifolia obtained during germination 
tests at 35°C 
 
3.2 Comparative Pretreatment Tests 
 
In total, nineteen different pretreatments were 
tested on the seeds of the three species studied. 
However, the number varied from one species to 
another. As a reminder, this part of the study was 
carried out on the seeds from the ripe fruits of 
each of the three species. Parinari curatellifolia 
eighteen pretreatments were tested on seed of 
this species. Of the eighteen, only mechanical 
scarification resulted in a 2% germination rate 
after six (6) months of sowing. The germination 
rate was zero with all the other seven 
pretreatments. We recall that the tests were 
carried out on freshly prepared seeds. This result 
shows that the poor germination of dried Parinari 
curatellifolia seeds is not due to drying. This 
confirms, in our opinion, the hypothesis of the 
existence of a dormancy. This dormancy could 
be integumentary since the scarification made it 
possible to raise it even if the germination 
remains weak. 
 
These results can be explained on the one            
hand by an accentuated integumentary 
dormancy due to the toughness of the tegument. 
Indeed, the seed of Parinari curatellifolia consists 
of one to two nuts (Plate 5, Photo 21) 
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surrounded by a very hard shell lined with a hairy 
inner envelope (Plate 5, Photo 22). This double 
protection can delay the humidification of the 
embryo and subsequently the emergence of the 
radicle. 
 
These results are comparable to those of [18] on 
seeds of the same species. In fact, the work of 
the latter had led to the conclusion that the seeds 
of Parinari curatellifolia did not germinate either 
in fresh or dry state and consequently showed a 
deep and severe dormancy 
 
3.2.1 Vitex doniana 
 
Fifteen different pretreatments were applied to 
the seeds of Vitex doniana. The germination rate 
was zero for all the pretreatments except three of 
them. The results for these three pretreatments 
are illustrated in Fig. 1. 
 
Table 2. Germination rate of the specices seeds following the used  temperature 
 
Temperature (°C) Germination (%) 
P. curatellifolia V. doniana Z. zanthoxyloides 
15 0 0 0 
20 0 0 0 
25 0 0 0 
30 0 0 0 
35 13,33 0 0 
 
  
 
Photo 21. longitudinal section de P. 
curatellifolia nut.  
 
 
Photo 22. Amende extraite de la noix de P. 
curatellifolia 
 
Plate 5. Photos of the longitudinal section of a seed and nut of Parinari curatellifolia 
 
 
 
Fig. 1. Percentage of germination of  seeds of Vitex doniana following the treatment 
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The pre-treatments which allowed the seeds to 
germinate are dipping in acid for 30 and 60 
minutes and total dehulling with respective 
germination rates of 17; 40 and 75%. This 
suggests that the seeds of Vitex doniana have a 
dormancy of integumentary type probably due to 
the thickness of the envelope that protects the 
seed. Under the corrosive action of concentrated 
sulfuric acid (97%), the shell is eaten away, 
which facilitates the imbibition of the cotyledons 
and triggers the germination process. The 
hulling, by removing the seed from its hull, 
improves both the speed and the percentage             
of germination. Indeed, shelled seeds reached 
the germination percentage of only 75% after  
two days of sowing. This technique could 
therefore be recommended for a rapid and 
homogenous emergence of Vitex doniana 
seedlings. Our results are similar to those of [22], 
who described the mechanism of germination 
stresses imposed by the Lannea microcarpa 
seed endocarp. 
 
3.2.2 Zanthoxylum zanthoxyloides 
 
Due to the size and structure of the seeds of           
this species, acid treatment was limited to a 
maximum duration of 10 min. In total, fourteen 
different pretreatments were applied to the seeds 
of this species. Of the fourteen pretreatments 
tested, only five had a positive effect on seed 
germination. These pretreatments are: TE 24H 
and TE48H, TA1mn, TA5mn and TA10mn. The 
results obtained are illustrated in Fig. 2. We 
recall that for this species, the seedlings in the 
laboratory were replicated in the nursery. 
 
As shown in Fig. 2, seeds soaked in water for         
24 and 48 hours germinated in nurseries with 
respective rates of 12 and 5%. The same seeds 
sown in the laboratory did not germinate after 
two months of sowing. Acid treatment seems to 
be the one that most improves the germination      
of Zanthoxylum zanthoxyloides seeds. The 
germination rates obtained in the laboratory are 
25; 62 and 13% respectively for seeds soaked in 
acid for one, five and ten minutes. The same 
seeds sown in nurseries germinated at 
respective rates of 41; 72 and 48%. Clearly, as 
shown in Plate 6, Zanthoxylum zanthoxyloides 
seeds germinate better in the nursery than in the 
laboratory. This marked improvement in seed 
germination in the nursery could be due either to 
the substrat difference. In fact, nursery seeding 
took place in a substrat consisting of a mixture of 
soil, sand and manure in the respective 
proportions of 3, 1 and 1. 
 
We retain from this test that soaking in acid and 
even simple soaking in water at defined 
durations constitute treatments capable of 
inducing the germination of the seeds of 
Zanthoxylum zanthoxyloides. This means that 
the dormancy predicted by the results of the 
dessiccation tolerance test may be of the 
integumentary type. These results seem to be 
contradictory to those obtained by [18],                 
whose investigations led to the 
 
 
 
Fig. 2. Percentage of germination of the seeds of Zanthoxylum zanthoxyloides according to 
the type of pre-treatment and the place of seeding 
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Photo 23. Seeding device in the shade 
 
 
Photo 24. Germination of acid pretreated 
seeds after 38 days of seeding in nursery 
 
  
 
Photo 25. Young shoots of Zanthoxylum after 
36 days of planting in the laboratory (RT 5 mn) 
 
 
Photo 26. Vegetative state of a few 
germinated feets en pépinière et repiqués  
 
Plate 6. Zanthoxylum zanthoxyloides seedlings in nursery and laboratory 
 
conclusion that the low percentage of 
germination of Zanthoxylum zanthoxyloides 
seeds during desiccation was related to 
physiological dormancy and that to obtain a 
Germination percentage of the order of 37%, the 
seeds should be preserved at 4°C. and for 9 
months. It can already be considered that the 
treatment of seeds with concentrated sulfuric 
acid in the period between 5 and 10 minutes may 
be suitable for a rapid and homogeneous 
emergence of Zanthoxylum zanthoxyloides 
seedlings. The study could, however, be further 
studied by considering the time interval between 
1 and 10 minutes in order to determine more 
precisely the most efficient pretreatment to be 
applied to the seeds of this species. Also, the 
success of any plant propagation program, 
among other things, hinges on a continuous 
supply of high quality seeds for the production of 
the desired quantity of seedlings in nurseries or 
for successful stand establishment by direct 
sowing out in the field. Seed quality is a multiple 
concept encompassing the physical, 
physiological, genetic, pathological and 
entomological attributes that affect seed lot 
performance. And also, seed germination is the 
most important seed quality feature 
[23,24,25,26,27]. 
 
4. CONCLUSION  
 
At the end of this part of our study we can draw 
the following conclusions: Parinari curatellifolia 
seeds germinate better at 35°C than in the 20-
30°C range often recommended for the 
germination of tropical seeds. This temperature 
could be considered the optimum germination 
temperature of this species. The fresh seeds of 
the three species studied did not germinate, so 
the seeds of Vitex doniana and Zanthoxylum 
zanthoxyloides do not germinate in the 
temperature range of 15-35°C. However, when 
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they are pretreated in particular by physical 
scarification or with acid, a substantial 
improvement in their germination rate is 
obtained. For seeds of Parinari curatellifolia, the 
germination rate was still zero even after 
mechanical scarification. After that, some other 
techniques must be trying for germination. For 
example hormone application or combined 
techniques can be trying. Some researches 
show that this techniques can be increase the 
seed germination ratio [28,29]. It can thus be 
said that the seeds of Vitex doniana and 
Zanthoxylum zanthoxyloides have an 
integumentary dormancy whereas those of 
Parinari curatellifolia have a physiological 
dormancy even combined (physical and 
physiological). 
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